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CLAIM AMENDMENTS 

1. (PREVIOUSLY PRESENTED) An apparatus including a circuit for 
converting an analog signal to a pulse-width-modulated signal, compiismg 

an integration stage configured to receive, combine and integrate an analog 
input signal and a set of one or more feedback signals and in accordai|ice therewith 
provide a set of one or more integrated signals; 

a modulation stage, coupled to said integration stage, configuied to receive and 
modulate a final portion of said set of one or more integrated signals 4nd in accordance 
therewith provide a discrete time pulse width modulated signal; and 

a first feedback stage, coupled between said modulation stage 
integration stage, configured to receive said discrete time pulse width 
signal and in accoidance therewith provide a first portion of said set 
feedback signals. 



2. (ORIGINAL) The apparatus of claim 1, wherein: 
said integration stage comprises an adder circuit configured to 
said analog input signal and said first portion of said set of one or 
signals and in accordance therewith ijrovide a first combined signal; 

said integration stage is further configured to integrate said 
signal and in accordance therewith provide said set of one or more inl 



3 . (ORIGINAL) The apparatus of claim 1 , wherein: 
said integration stage comprises an adder circuit configured to 
said analog input signal and said first portion of said set of one or more 
signals and in accordance therewith provide a first combined signal; 
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firbt 



said integration stage is fiuther configured to integrate said 
signal and in accordaixce therewith provide an initial portion of said 
integrated signals; and 

said integration stage further comprises a feed forward circuit 
receive and feed forward said analog input signal and in accordance 
a feed forward signal. 



set 



configured to 
tner^with provide 



4. (ORIGINAL) The apparatus of claim 1, wherein said integration stage 
comprises at least one continuous-time integrator circuit. 

5. (ORIGINAL) The apparatus of claim 1, wherein said ii^tegration stage 
comprises at least one sampled integrator circuit 

6. (ORIGINAL) The apparatus of claim 1, wherein said njodulation stage 
comprises: 

a quantization stage, coupled to said integration stage, configured to receive 
and quantize said final portion of said set of one or more integrated signals and in 
accordance therewith provide a quantized signal; and 

a pulse width modulation stage, coupled to said quantization stkge, configured 
to receive said quantized signal and in accordance therewith provide said discrete time 
pulse width modulated signal. 



firal 



7, (ORIGINAL) The apparatus of claim 6, v^erein said 
comprises a multibit quantization circuit configured to convert said 
said set of one or more integrated signals to a digital signal having mu 
quantized signal. 
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8. (PREVIOUSLY PRESENTED) The apparatus of claim 
piilse width modulation stage comprises a discrete pulse 
includes: 

an input stage configured to receive at least one digital input 
quantized signal; and 

an output stage configured to provide said discrete time pulse 
signal corresponding to said at least one digital input signal. 



1, wherein said 
width modulktor circuit \^ch 



SLJ 



Lgnal as said 
width modulated 



9, (ORIGINAL) The apparatus of claim 1, wherein said first feedback 
stage comprises at least one continuous-time feedback circuit. 

1 0. (ORIGINAL) The apparatus of claim 1 , wherein said flirst feedback 
stage comprises at least one discrete time feedback circuit 



filler 



11. (PREVIOUSLY PRESENTED) The apparatus of claim 
first feedback stage comprises an anti-aliasing stage configured to 
time pulse width modulated signal and in accordance therewith 
portion of said set of one or more feedback signals. 



12. (ORIGINAL) The apparatus of claim 1 , fijither compr^smg 
feedback stage, coupled between said quantization stage and said 
configured to receive said quantized signal and in accordance 
second portion of said set of one or more feedback signals 



1 3. (ORIGINAL) The apparatus of claim 12, Vilierein: 
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combined 
or more 



said integration stage comprises a first adder circuit configurec 
add said analog input signal and said first portion of said set of one or 
signals and in accordance therewith provide a first combined signal; 

said integration stage is further configured to integrate said fin t 
signal and in accordance therewith provide a portion of said set of one 
integrated signals; 

said integration stage fiirther comprises a second adder circui' 
receive and add said portion of said set of one or more integrated sij 
second portion of said set of one or mote feedback signals and in 
provide a second combined signal; and 

said integration stage is still further configured to integrate sai i 
combined signal and in accordance therewith provide another portion |of said 
or more integrated signals. 



to receive and 
more feedback 



t|configuredto 
s and said 

therewith 



ign^i 



accc rdancel 



14. (ORIGINAL) The apparatus of claim 12, wherein said [integration stage 
comprises at least one continuous-time integrator circuit and at least cjne sampled 
integrator circuit 



^nfigired 



signals 



to receive 
and in 



15. (ORIGINAL) The apparatus of claim 12, vi^erein said [modulation stage 
comprises: 

a quantization stage, coupled to said integration stage, coi 
and quantize said final portion of said set of one or more integrated 
accordance therewith provide a quantized signal; and 

a pulse width modulation stage, coupled to said quantization 
to receive said quantized signal and in accordance therewith provide 
pulse width modulated signal. 
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16. (ORIGINAL) The apparatus of claim 15, wherein said 
stage comprises a multibit quantization circuit configured to convert 
of said set of one or more integrated signals to a digital signal having 
said quantized signal. 



i^uantization 
skid final portion 
inultiple bits as 



17. (PREVIOUSLY PRESENTED) The apparatus of claim 12, wherein said 
pulse width modulation stage comprises a discrete pulse width modula|tor circuit which 
includes: 

an irqjut stage configured to receive at least one digital input siknal as said 
quantized signal; and 

an output stage configured to provide said discrete time pulse A^idth modulated 
signal corresponding to said at least one digital input signal. 

18. (ORIGINAL) The apparatus of claim 12, wherem said first feedback 
stage comprises at least one continuous-time feedback circuit and said second 
feedback stage comprises at least one discrete time feedback circuit. 



2, wherein: 
to filter 



19. (PREVIOUSLY PRESENTED) The apparatus of claim 
said first feedback stage comprises an anti-aliasing stage 
said discrete time pulse width modulated signal and in accordance therewith provide 
said first portion of said set of one or more feedback signals; and 
said second feedback stage comprises a digital-to-analog 
configured to receive and convert said quantization signal and in 
provide said second portion of said set of one or more feedback signals. 
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! configured 



conversion stage 
accordance therewith 
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20. (ORIGINAL) An apparatus including a circuit for conv|erting an analog 
signal to a pulse-width-modulated signal, comprising: 

integration means for receiving, combining and integrating an 
signal and a set of one or more feedback signals and in accordance thelrewith 
a set of one or more integrated signals; 

modulation means for receiving and modiilating a final portioi: 
one or more integrated signals and in accordance therewith providing 
pxilse width modulated signal; and 

first feedback means for receiving said discrete time pulse width 
signal and in accordance therewith providing a first portion of said set 
feedback signals. 



malog input 

providing 

of said set of 
I discrete time 

modulated 
of one or more 



feedback 



21. (ORIGINAL) The apparatus of claim 20, wherein 
said integration means comprises adder means for receiving an 
analog input signal and said first portion of said set of one or more 
and in accordance therewith providing a first combined signal; and 

said integration means is further for integrating said first combbied 
in accordance therewith providing said set of one or more integrated s ; 



:ai]d 



feedback 



22. (ORIGINAL) The apparatus of claim 20, wherein: 
said integration means comprises adder means for receiving 

analog input signal and said first portion of said set of one or more 

and in accordance therewith providing a first combined signal; 

said Integration means is further for integrating said first combined 

in accordance therewith providing an initial portion of said set of one 

integrated signals; and 
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said integration means further comprises feed forward means 
feeding forward said analog input signal and in accordance therewith 
forward signal. 



PATENT 

fbr receiving and 
providing a feed 

integration 



23. (ORIGINAL) The apparatus of claim 20, wherein said j 
means comprises at least one continuous-time integrator means for integrating said 
first combined signal in a continuous-time maimer. 

24. (ORIGINAL) The apparatus of claim 20, wherein said ihtegration 
means comprises at least one sampled integrator means for integrating said first 
combined signal in a sampled manner. 

25. (ORIGINAL) The apparatus of claim 20, wherein said ijiodulation 
means comprises: 

quantization means for receiving and quantizing said final port 
one or more integrated signals and in accordance therewith providing 
signal; and 

pidse width modulation means for receiving said quantized sigtial and in 
accordance therewith providing said discrete time pulse vvidth modulated signal. 



26. (ORIGINAL) The apparatus of claim 25» wherein said qluantization 
means comprises multibit quantization means for converting said final 
set of one or more integrated signals to a digital signal having multiple 
quantized signal. 

27. (PREVIOUSLY PRESENTED) The apparatus of claim 
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pulse width modulation means comprises discrete pulse width modulator means 
including: 

input means for receiving at least one digital input signal as said quantized 
signal; and 

output means for providing said discrete time pulse width modiilated signal 
corresponding to said at least one digital input signal. 



28. (PREVIOUSLY PRESENTED) The apparatus of claim 
first feedback means comprises at least one continuous-tirae feedback 
receiving said discrete time pulse width modulated signal and in 
providing said first portion of said set of one or more feedback signals 
time manner. 



IQ^ wherein said 
means for 

therewith 
in a continuous- 



accordance 



29. (PREVIOUSLY PRESENTED) The apparatus of claim 
first feedback means comprises at least one discrete time feedback me4iis 
said discrete time pulse width modulated signal and in accordance therewith 
said first portion of said set of one or more feedback signals in a digita 



0, wherein said 
time 



di^retei 



30. (PREVIOUSLY PRESENTED) The apparatus of claim 
first feedback means comprises anti-aliasing means for filtering said 
p^llse width modulated signal and in accordance herewith providing satd first portion 
of said set of one or more feedback signals. 

3 1 . (ORIGINAL) The apparatus of claim 20, further comprising second 
feedback means for receiving said quantized signal and in accordance t [lerewith 
providing a second portion of said set of one or more feedback signals. 
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32. (ORIGINAL) The apparatus of claim 31, wherein 
said integration means comprises first adder means for receiving 

said analog input signal and said first portion of said set of one or 

signals and in accordance therewith providing a fnst combined signal: 
said integration means is further for integrating said first 

in accordance therewith providing a portion of said set of one or more 

signals; 

said integration means fiuther comprises second adder means 
adding said portion of said set of one or more integrated sigmls and 
portion of said set of one ox more feedback signals and in 
providing a second combined signal; and 

said integration means is still fiorther for integrating said seco4d 
signal and in accordance therewith providing another portion of said 
more integrated signals. 



accordance therewith 



33. (ORIGINAL) The apparatus of claim 31, wherein said 
means comprises at least one continuous-time integrator means and a 
sampled integrator means for receiving, combining and integrating 
signal and said set of one or more feedback signals and in accordance 
providing said set of one or more integrated signals. 



34. (ORIGINAL) The apparatus of claim 3 1 , wherein said modulation 
means comprises: 

quantization means for receiving and quantizing said final poi tion of said set of 
one or more integrated signals and in accordance therewith providing a quantized 



PATENT 



and adding 
feedback 



moie 



combjined signal and 
integrated 

or receiving and 
sidd second 



set 



combined 
of one or 



said 



integration 
least one ' 

analog input 
therewith 



PO4342(ll46L0O.O005) 
CHICAfiO/ft 1222420.1 



10 



PAGE 12^6 * RCVD AT 4/12/2flM 2:22:46 PM [Eastern [ta^^^^^ 



04/12/2004 13:25 FAX 312 609 5005 



VEDDER PRICE KAUFMAN 



0013 



09/556,607 PATFNT 

AMENDMENT D 

signal; and 

pulse width modulation means for receiving said quantized sigial and in 
accordance therewith providing said discrete time pulse width modulated signal. 

35. (ORIGINAL) The apparatus of claim 34, wherein said Quantization 
means comprises multibxt quantization means for converting said final portion of said 
set of one or more integrated signals to a digital signal having multiple bits as said 
quantized signal. 



36. (PREVIOUSLY PRESENTED) The apparatus of claim 
pulse width modulation means comprises discrete pulse width modidaior 
including: 

input means for receiving at least one digital input signal as sai 
signal; and 

output means for providing said discrete time pulse width 
corresponding to said at least one digital input signal. 



31, wherein said 
means 



ajtd 



37. (PREVIOUSLY PRESENTED) The apparatus of claim 
said first feedback means comprises at least one continuous-tiitie 
means for receiving said discrete time pulse width modulated signal 
therewith providing said first portion of said set of one or more 
continuous-time manner; and 

said second feedback means comprises at least one discrete 
means for receiving said discrete time pulse width modulated signal 
therewith providing said first portion of said set of one or more 
digital manner. 



itmie 
and: 
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38. (PREVIOUSLY PRESENTED) The apparatus of claim 31, wherein: 
said first feedback means comprises anti-aliasing means for fil:ering said 

discrete time pulse width modulated signal and in accordance therewii h providing said 
first portion of said set of one or more feedback signals; and 

said second feedback means comprises digital-to-ai|alog conversion 
means for receiving and converting said quantization signal and in accordance 
therewith providing said second portion of said set of one or more feeiiback signals. 

39. (ORIGINAL) A method for converting an analog signajl to a pulse- 
width-modulated signal, comprising the steps of: 

receiving, combining and integrating an analog input signal and a set of one or 
more feedback signals and in accordance therewith generating a set o: 
integrated signals; 

generating a discrete time pulse width modulated signal in acck 
said set of one or more integrated signals; and 

feeding back said discrete time pulse width modulated signal i\s a first portion 
of said set of one or more feedback signals. 

40. (ORIGINAL) The method of claim 39, wherein said repeivmg, 
combining and integrating step comprises: 

receiving and adding said analog input signal and said first pojrtion 
of one or more feedback signals and in accordance therewith 
combined signal; and 

integrating said first combined signal and in accordance 
said set of one or more integrated signals. 



one or more 
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41 . (ORIGINAL) The method of claim 39, wherein said reqeivrng, 
combining and integrating step comprises: 

receiving and sulding said analog input signal and said first pen ion of said set 
of one or more feedback signals and in accordance therewith generatii^ a first 
combined signal; 

integrating said first combined signal and in accordance therevjith generating 
an ixiitial portion of said set of one or more integrated signals; and 

feeding forward said analog input signal and in accordance thejewith 
genemting a feed forward signal. 



42. (ORIGINAL) The method ofclaim 39, wherein said rec 
combining and integrating step comprises generating said set of one oi 
signals in a continuous-time manner. 



43. (ORIGINAL) The method of claim 39, wherein said rec eiving, 
combining and integrating step comprises generating said set of one oi 
signals in a sampled manner. 



44, (ORIGINAL) The method of claim 39, wherein said generating step 
comprises: 

quantizing a final portion of said set of one or more integrated 
accordance therewith generating a quantized signal; and 

generating said discrete time pulse width modulated signal in 
said quanti2ed signal. 



45. (ORIGINAL) The method of claim 44, wherein said qu mtizing step 
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comprises converting said final portion of said set of one or more intej^ed signals to 
a digital signal having multiple bits as said qiiantized signal. 



46. 



(PREVIOUSLY PRESENTED) The method of claim 

generating step comprises: 

receiving at least one digital input signal as said quantized sij 
generating said discrete time pulse width modulated signal in 

said at least one digital input signal. 



3 wherein said 



gi al; and 
£CCOrdance with 



47, (PREVIOUSLY PRESENTED) The method of claim 
step of feeding back said discrete time pulse width modulated signal 
of said set of one or more feedback signals comprises feeding back 
pulse width modulated signal as said first portion of said set of one or 
signals in a continiious-time manner. 



as 
said 



3) 



48. (PREVIOUSLY PRESENTED) The method of claim 
step of feeding back said discrete time pulse width modulated signal 
of said set of one or more feedback signals comprises feeding back 
pulse width modulated signal as said first portion of said set of one or 
signals in a digital manner. 



49. (PREVIOUSLY PRESENTED) The method of claim 3 
step of feeding back said discrete time pulse width modulated signal 
of said set of one or more feedback signals comprises filtering said 
widdi modulated signal. 
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50. (ORIGINAL) The method of claim 39, further 
feeding back said quantized signal as a second portion of said set 
feedback signals. 



PATENT 
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51. (ORIGINAL) The method of claim 50, wherein saidre|;eiving, 
combining and integrating step comprises: 

adding said analog input signal and said first portion of said 
feedback signals and in accordance therewith generating a first 

integrating said first combined signal and in accordance 
portion of said set of one or more integrated signals; 

adding said portion of said set of one or more integrated signal 
second portion of said set of one or more feedback signals and in 
generating a second combined signal; and 

integrating said second combined signal and in accordance 
generating another portion of said set of one or more integrated signal 



52. (ORIGINAL) The method of claim 50, wherein said retceiving, 
combining and integrating step comprises receiving, combining and 
analog input signal and said set of one or more feedback signals and i 
therewith generating at least one continuous-time integrated signal 
sampled integrated signal as said set of one or more integrated signal;; 



and 



53. (ORIGINAL) The method of claim 50, wherein said g^erating step 
comprises: 

quantizing a final portion of said set of one or more integrated signals and in 
accordance therewith generating a quantized signal; and 
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accord^ce with 



generating said discrete time pxilse width modulated signal in 
said quantized signal. 



54. (ORIGINAL) The method of claim 53, wherein said quantizing step 
comprises converting said final portion of said set of one or more inte^ted signals to 
a digital signal having multiple bits as said quantized signal. 



55. (PREVIOUSLY PRESENTED) The method of claim 

generating step comprises: 

receiving at least one digital input signal as said quantized si\ 
generating said discrete time pulse width modulated signal in 

said at least one digital input signal. 



50, wherein said 



grial; and 
iLCCordance with 



51) 



56. (PREVIOUSLY PRESENTED) The method of claim 
said step of feeding back said discrete time pulse width 
first portion of said set of one or more feedback signals comprises 
discrete time pulse widfli modulated signal and in accordance 
said &st portion of said set of one or more feedback signals in a conti 
manner; and 

said step of feeding back said quantized signal as a second 
of one or more feedback signals comprises receiving said discrete 
modulated signal and in accordance therewith generating said first 
of one or more feedback signals in a digital manner. 



57. (PREVIOUSLY PRESENTED) The method of claim 
said step of feeding back said discrete time pulse width 
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first portion of said set of one or more feedback signals comprises filt^ ring said 
discrete time pulse width modulated signal; and 

said step of feeding back said quantized signal as a second por ion of said set 
of one or more feedback signals comprises converting said quantizatic n signal to an 
analog signal- 
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